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$EVWUDFW
6FKRRO HGXFDWLRQ LV DOZD\V URRWHG LQ FXOWXUH ZKLFKPDNHV LW LQYROYHG LQ VRPH NLQG RI LGHRORJ\ 7KH
LGHRORJ\ FDQPDQLIHVW LWVHOI IRU H[DPSOH LQ WKH FRJQLWLYH FRQWH[W FUHDWHG IRU VFKRRO OHDUQHUV ,Q WXUQ
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WUDQVPLVVLRQ LGHRORJ\7KH NQRZOHGJH FRQVWUXFWHG LQ VXFK D FRQWH[W LV VFKHPDWLF ULJLG DQG XVHOHVV LQ
VLWXDWLRQVRXWVLGHVFKRRO6ROYLQJSUREOHPWDVNVFUHDWHVDFKDQFHWRDWWDLQDGLIIHUHQWFRJQLWLYHFRQWH[W±
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6FKRROLVZKHUHZHH[SHULHQFHFRQWH[WVLQZKLFKWKHSHGDJRJLFDOFXOWXUHLVGHILQHG&XOWXUHDVDZKROHLV
FRPSRVHG RI LQWHUFRQQHFWHG SDUWV WKHUHIRUH LW FDQ EH VDLG WR ³FRQVLVW RI HOHPHQWV´ (OOHU  7KHVH
HOHPHQWVKRZHYHUVKRXOGQRWEHSHUFHLYHGVHSDUDWHO\EXWZLWKDGHHSDZDUHQHVVWKDWZKLOHSHUIRUPLQJ
XQLTXHIXQFWLRQVWKH\DIIHFWWKHHQWLUHFXOWXUH,ELGHP0\DVVXPSWLRQKDVEHHQWROLPLWWKHLUQXPEHUWR
VHOHFWHGDVSHFWV,DPLQWHUHVWHGLQHGXFDWLRQDOH[SHULHQFHIURPWKHSHUVSHFWLYHRIWKHSXSLO¶VNQRZOHGJH
ZKLFKWKHVFKRROLVFRQFHUQHGZLWK,IHGXFDWLRQLVFRQVLGHUHGDIWHU-%UXQHULQWKHEURDGSHUVSHFWLYHRI
DFRPSOH[SURFHVVIRFXVHGRQDGMXVWLQJFXOWXUHWRLWVSDUWLFLSDQWVDQGRQWKHRWKHUKDQGRQDGMXVWLQJWKH
ODWWHUDQG WKHLU W\SHVRINQRZOHGJH WRFXOWXUH -%UXQHU WKHQZHPXVWQRWQHJOHFW WKHUROHRID
FRJQLWLYH FRQWH[W7KH FRJQLWLYH FRQWH[W LV OLNH D ILOWHU WKURXJKZKLFK FRQVWUXFWHG NQRZOHGJH DFTXLUHV
FHUWDLQFRQVWLWXWLYHFKDUDFWHULVWLFV7KXVLWLVLPSRUWDQWZKDWNQRZOHGJHZLOOVHUYHDVDQLQVWUXPHQWIRU
FUHDWLRQDQGSDUWLFLSDWLRQLQFXOWXUH
7KHFRJQLWLYHFRQWH[WLVDWRROIRUXQGHUVWDQGLQJDQGLQWHUSUHWLQJRWKHUSHRSOH¶VEHKDYLRXU,WLVDVRXUFH
RIPRUHRUOHVVLQWXLWLYHFRQFHSWVDERXWWKHPLQGVRIRWKHUSHRSOH,ELGHP7KHHGXFDWLRQDOGLPHQVLRQRI
D FRJQLWLYH FRQWH[W LV SULPDULO\ DVVRFLDWHG ZLWK WKH WHDFKHU¶V LGHDV UHJDUGLQJ WKH FKLOG¶VPLQG 7KHVH
LGHDVGHWHUPLQHWKHWHDFKHU¶VDFWLRQVDQGWKHUHIRUHFUHDWHWKHSXSLOV¶XQGHUVWDQGLQJRIZKDWNQRZOHGJHLV
DQGKRZLWFDQEHXVHG,QWKHWHDFKLQJSURFHVVLWLVQHFHVVDU\WRFRQFHSWXDOL]HZKDWVFKRROFKLOGUHQGR
EXWDOVRZKDWWKH\WKLQNDERXWZKDWWKH\DUHGRLQJDQGZK\WKH\DUHGRLQJLW,ELGHP7KHQHHGRULWV
ODFN WR KDYH VXFK FRJQLWLRQ LV UHODWHG WR WKH WHDFKHUV¶ HGXFDWLRQDO LGHRORJ\ 7KH LGHDV EDVHG RQ
EHKDYLRXUDOFRQFHSWVZLOODOZD\VIRFXVWKHWHDFKHU¶VDWWHQWLRQRQWKHFKLOG¶VDFWLYLWLHV%HLQJFHUWDLQWKDW
D FKLOG ZKR GRHV WKH WDVNV GHILQHG E\ WKH WHDFKHU LV OHDUQLQJ LV DW WKH IRXQGDWLRQV RI HGXFDWLRQDO
WUDQVPLVVLRQ,QFRQWUDVWDFFHSWLQJWKHRULHVZKLFKSHUFHLYHWKHPLQGDVDWRROIRUFRQVWUXFWLQJLQGLYLGXDO
DQGXQLTXHVHQVHVFUHDWHVDQDUHDRILQWHUHVWVFRQQHFWHGZLWKSXSLOV¶PHWDWKLQNLQJ7KHFRJQLWLYHFRQWH[W
FUHDWHGIRUDSXSLOLVDEURDGO\XQGHUVWRRGEDFNJURXQGIRUWKHWHDFKLQJSURFHVVZKLFKRULJLQDWHVDPRQJ
RWKHUVIURPDWHDFKHUHGXFDWLRQDOWKHRU\
7KHNH\FDWHJRU\LQWKHSUHVHQWFRQVLGHUDWLRQVLVWKHSXSLO¶VNQRZOHGJH,WLVDSURGXFWRIPDQ\W\SHVRI
FRJQLWLYHH[SHULHQFHV%XWLWIDOOVRXWVLGHDQ\XQDPELJXRXVGHVFULSWLRQEHLQJDFRQFHSWYHU\GLIILFXOWWR
GHILQH7KHNQRZOHGJHEHLQJFUHDWHGLQWKHKXPDQPLQGFDQQRWEHSUHVHQWHGDVDXQLIRUPPRGHOQHLWKHU
IURPWKHSHUVSHFWLYHRIFRJQLWLYHSV\FKRORJ\,QWKHPRVWVLJQLILFDQWPRGHOLWLVDVVXPHGWKDWGXULQJWKH
GHYHORSPHQW SURFHVV RI DQ\ LQGLYLGXDO FRJQLWLRQ LV DFKLHYHG LQ WZR ZD\V WKURXJK H[SHULHQFH DQG E\
WUDQVPLVVLRQ %\ QHFHVVLW\ WKH FDWHJRU\ µNQRZOHGJH¶ LV VXEMHFWHG WR PRGLILFDWLRQV RI LWV PHDQLQJ
DFFRUGLQJWRWKHODWHVWWHQGHQFLHVLQSV\FKRORJ\7KHFRJQLWLYHWKHRU\SHUVSHFWLYHUHYHDOVFUHDWLYHYDOXHV
RIDQLQGLYLGXDOWKHLQQRYDWLYHQHVVZKLFKKHOSVµWRVXUSDVVWKUHVKROGVRIRQH¶VDFKLHYHPHQWVDQGLQVRPH
FDVHVWRGHYHORSFXOWXUH´-.R]LHOHFNL
,Q WKH UHFHQW \HDUV WKH DSSURDFK WR KRZ WKH KXPDQ PLQG WKLQNV DQG DQDO\]HV WKH ZRUOG KDV ODUJHO\
FKDQJHG VWLPXODWLQJ LQWHUHVW LQKXPDQPHQWDO SURFHVVHV DQG DWWHPSWVDW VHSDUDWLQJ GHVFULSWLRQ RI GDWD
IURPWKHLUH[SODQDWLRQ7U]HELĔVNL2QWKHZDYHRIWKHVHFKDQJHVDWKHRU\RINQRZOHGJHKDVEHHQ
FUHDWHGNQRZQDVFRQVWUXFWLYLVPFXUUHQWO\WKHPRVWGHVLUDEOHDQGLQQRYDWLYHDSSURDFKZKLFKGHILQHVD
QHZ DWWLWXGH WR WKH ZD\ ZH WKLQN DERXW NQRZOHGJH % *RáĊEQLDN VXJJHVWV WKDW WKH FXUUHQW VSHFLILF
µGHPDQG¶IRUWKLVWKHRU\LVFUHDWHGE\DQH[WUHPHO\VWURQJSUHVVXUHWRFKDQJHWKHHGXFDWLRQDOPRGHOWKH
SUHVVXUHRULJLQDWLQJIURPGLIIHUHQWVSKHUHVRISXEOLFOLIHDQGE\WKHGHYHORSPHQWRIFRJQLWLYHSV\FKRORJ\
*RáĊEQLDN
,Q RSSRVLWLRQ WR WKH SRVLWLYLVWLF WKLQNLQJ DERXW NQRZOHGJH WKH QHZ FRQFHSW ± GUDZLQJ IURP
SKHQRPHQRORJLFDO VRFLRORJ\±DVVXPHV WKDWNQRZOHGJH³LVD VHWRI VRFLDOO\DQGKLVWRULFDOO\FRQVWUXFWHG
PHDQLQJV´6DZLV],WDOVRQHJDWHVWKHH[LVWHQFHRIREMHFWLYHNQRZOHGJHUHSODFLQJLWE\VRFLDOO\
QHJRWLDWHGFRQFHSWV

%HFDXVHRIWKHOLPLWHGOHQJWKRIWKHWH[W,RPLWRWKHUHOHPHQWVFRQQHFWHGZLWKWKHJHQHUDOO\XQGHUVWRRG
VFKRROV\VWHP
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,IZHWDNHDVDVWDUWLQJSRLQWµH[LVWHQFH¶RINQRZOHGJHLQWKHPLQGZHIHHOWKHQHHGWRGLVWLQJXLVKWZRRI
LWVIRUPVSHUVRQDODQGREMHFWLYHVFLHQWLILFNQRZOHGJHZKLFKIXQFWLRQLQDQRQGLFKRWRPRXVPDQQHU
3HUVRQDO NQRZOHGJH LV WKH PRWLI OHVV H[SORLWHG LQ VFKRRO HGXFDWLRQ DQG HVSHFLDOO\ LQ WKH FRQWH[W RI
WHDFKLQJPDWKHPDWLFVLQ\RXQJHVWIRUPV<RXQJHVWSXSLOVDUHSHUFHLYHGDVQRWLQGHSHQGHQWLQWHOOHFWXDOO\
ZLWK YHU\ OLPLWHG FDSDELOLWLHV RI FUHDWLQJPDWKHPDWLFDO FRQFHSWV ,W LVP\XQGHUVWDQGLQJKRZHYHU WKDW
NQRZOHGJH PHDQV FRQFHSWPDNLQJ VWUDWHJLHV ZKLFK DUH IRUPHG LQGHSHQGHQWO\ 3HUVRQDO PDWKHPDWLFDO
NQRZOHGJHLVWKHUHIRUHXQGHUVWRRGQRWDVDVHWRILQIRUPDWLRQIURPOLIHRXWVLGHVFKRROEXWDVVWUDWHJLHVRI
WKLQNLQJ

.QRZOHGJHLQSDUDGLJPVHGXFDWLRQDOWUDQVPLVVLRQYHUVXVFRQVWUXFWLYLVP

,Q RXU DWWHPSW WR LQWHUSUHW WKH VFKRRO HGXFDWLRQDO FRQWH[W OHW XV WDNH WZR PRGHOV RI WKLQNLQJ DERXW
HGXFDWLRQHGXFDWLRQDOWUDQVPLVVLRQDQGFRQVWUXFWLYLVPDQGXVHWKHPDVNLQGRIDILOWHU
7KHPRGHORIHGXFDWLRQDOWUDQVPLVVLRQRULJLQDWLQJIURPWKHSRVLWLYLVWLFWKLQNLQJDERXWUHDOLW\UHOLHVRQ
WKHIROORZLQJDVVXPSWLRQV
NQRZOHGJHLVREMHFWLYHSHUPDQHQWDQGXQTXHVWLRQDEOHLQFKDUDFWHU
WKHOHDUQHUJDLQVNQRZOHGJHE\WUDQVPLVVLRQ
WKHOHDUQHULVDSDVVLYHUHFLSLHQWRIDELOLWLHVDQGVNLOOV
VFKRRONQRZOHGJH LV WKH W\SH RIXQLIRUPHGFRQFHSWVDFTXLUHGE\SXSLOV LQDQLGHQWLFDOZD\ .RKOEHUJ
0D\HU
7KH FRQVWUXFWLYLVW WKHRU\ RI WHDFKLQJ LV GLVWLQFWO\ GLIIHUHQW ZLWK LWV DVVXPSWLRQV ORFDWHG DW WKH RWKHU
H[WUHPH
NQRZOHGJHDERXWUHDOLW\LVFRQVWUXFWHGDFWLYHO\E\DQLQGLYLGXDO
DQLQGLYLGXDODFWVLQGHSHQGHQWO\
WKHVRXUFHRINQRZOHGJHFRQVLVWVRISHUVRQDOH[SHULHQFHVZKRVHVHQVHLVLQWHUSUHWDEOHGHSHQGLQJRQWKH
SUHYLRXVNQRZOHGJHRIDQLQGLYLGXDO
SHUVRQDONQRZOHGJHLVFRQWLQXDOO\UHFRQVWUXFWHG
PHDQLQJVDUHDVVLJQHGLQGLYLGXDOO\-'HZH\-3LDJHW/:\JRWVNL-%UXQHULQ3RODQG6'\ODN%
*RáĊEQLDN'.OXV6WDĔVND
7KH WKHRUHWLFDOFRQWH[WRI WHDFKLQJPDWKHPDWLFVFDQEHSHUFHLYHG WKURXJKRQHRI WKHDERYHSDUDGLJPV
(DFKZLOO VHW D GLIIHUHQW FRJQLWLYH EDFNGURS0DWKHPDWLFDO NQRZOHGJH FRQVWUXFWHG XQGHU VXFK GLYHUVH
FRJQLWLYH DQG WKHRUHWLFDO FRQGLWLRQV QHHG QRW DQG FDQQRW EH D VHW RI DQDORJRXV FRPSHWHQFHV $QG
DOWKRXJKZHRIWHQ WKLQNDERXWPDWKHPDWLFDO FRPSHWHQFHV DV EHLQJ YHU\ FOHDU VWXGLHV RQPDWKHPDWLFDO
FRQFHSWV IRUPHGE\ SXSLOV VKRZGLIIHUHQFHV LQ WKH XQGHUVWDQGLQJ RI QRWLRQV GXH WR SUHYLRXV FRJQLWLYH
H[SHULHQFHVÁ$QDORJRXVO\RQHPD\VD\WKDWWKHDELOLW\WRVROYHSUREOHPWDVNVFDQGHSHQGRQFXOWXUDOO\
GHWHUPLQHGFRJQLWLYHFRQWH[W
6ROYLQJPDWKHPDWLFDO ZRUG SUREOHPV LV RQH RI WKHPRVW FRPPRQ FODVVURRP DFWLYLWLHV ,W DFWLYDWHV WKH
PDWKHPDWLFDOFRJQLWLYHPHFKDQLVPZKLFKLVFROORTXLDOO\UHFRJQL]HGDVFRQVWUXFWLQJWKHDELOLW\WRDSSO\
PDWKHPDWLFDO NQRZOHGJH WR UHDO OLIH ,W LV RIWHQ DVVXPHG WKDW D SXSLO ZKR ZLOO ZRUN WKURXJK FHUWDLQ
VFKHPDWLF PRGHOV ZKLOH VROYLQJ FODVVURRP WDVNV IRU H[DPSOH SUREOHPV LQYROYLQJ FORFN WLPH
FDOFXODWLRQVZLOOEHDEOHWRXVHWKHPLQUHDOOLIH%XWDFWXDOO\UHDOOLIHZKLFKLVQRWDVFKRRODSSOLFDWLRQ
RIPDWKHPDWLFVDERXQGVLQSUREOHPVQRWQHFHVVDULO\DQDORJRXVWRWKHRQHVLQVFKRROWH[WERRNV5HDOOLIH
VLWXDWLRQVDUHPRVWRIWHQWKHW\SHRISUREOHPVZKLFKQHHGWREHFRQFHSWXDOL]HGLQGLYLGXDOO\DQGVROYHGE\
DSSO\LQJ D SHUVRQDO WKLQNLQJ VWUDWHJ\ UDWKHU WKDQ D VFKHPDWLF DFWLRQ ,Q RWKHU ZRUGV D PDWKHPDWLFDO

Á&ID VXUYH\ RI WKLUG IRUPHUVZKRVROYHGXQW\SLFDOSUREOHPVEDVHGRQDPDWKHPDWLFDOPRGHO QRW\HW
LQWURGXFHGDWVFKRRODFFHVVRQKWWSWU]HFLRNODVLVWDFNHHIVSONDWHJRULDSXEOLNDFMH

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FRJQLWLYHFRQWH[WVKRXOGEHDQDUHDZKHUHSXSLOVFUHDWHLQGLYLGXDOWKLQNLQJFRQFHSWVLQVWHDGRIOHDUQLQJ
PDQ\SDWWHUQVRIDFWLRQ
0DWKHPDWLFDO ZRUG SUREOHPV LQ WKH \RXQJHVW IRUPV KDYH EHHQ FODVVLILHG LQ PDQ\ ZD\V WDNLQJ WKH
IROORZLQJ DV FULWHULD IRU GLYLVLRQV VWUXFWXUH RI D VHQWHQFH VROXWLRQ PRGHO RU QXPEHU RI GDWD 7KH
DVVXPSWLRQVXQGHUO\LQJWKHHODERUDWHGW\SRORJLHVFRQVWLWXWHGDQHOHPHQWRIWKHDSSURDFKZKHUHDSUREOHP
LVSHUFHLYHGDVDFHUWDLQPDWKHPDWLFDOREMHFW$FFRUGLQJWRWKHFRQWHPSRUDU\FRJQLWLYHWKHRULHVLWZRXOG
EHPRUH DSSURSULDWH WR IRFXV RXU DWWHQWLRQ RQ WKHZD\V LQZKLFK WKHPLQG RI D SXSLO IXQFWLRQVZKLOVW
VROYLQJDSUREOHPDQGRQWKHXQGHUWDNHQLQWHOOHFWXDODFWLYLW\
)RUWKHSXUSRVHRIWKLVWH[WWKHGLVWLQFWLRQRIPDWKHPDWLFDOZRUGSUREOHPVLQWRW\SLFDODQGSUREOHPWDVNV
KDV EHHQ DVVXPHG $OWKRXJK WKLV GLYLVLRQ LV QRW FRPSOHWHO\ VDWLVIDFWRU\ LW SRLQWV WR VRPH FRQWH[W
SRWHQWLDO$W\SLFDOWDVNLVWKHRQHZKHUHDSXSLOKDVOHDUQWDPDWKHPDWLFDOPRGHODFFRUGLQJWRZKLFKWKH
JLYHQSUREOHPFDQEHVROYHGDQG WKHPRGHO LVLPLWDWLYHO\ H[HFXWHG LQWKH IROORZLQJWDVNV7KHDFWLYLW\
WKDW LV LQLWLDWHG WKHQPRVW RIWHQ LQYROYHV PDWFKLQJ UHDG\PDGH SDWWHUQV KLGGHQ LQ WKH PHPRU\ WR WKH
SUREOHP¶V WH[W $Q H[DPSOH FRXOG EH WKLV SUREOHP)LUVWIRUP SXSLOV SODQWHG  GHFLGXRXV WUHHV LQ WKH
VFKRRO\DUGDQGVHFRQGIRUPSXSLOVDGGLWLRQDOO\SODQWHGFRQLIHURXVWUHHV+RZPDQ\WUHHVDOWRJHWKHU
GLG WKH SXSLOV SODQW"7KH SXSLOV ZKR FDQ GR FDOFXODWLRQV RQ WKH UHTXLUHG OHYHO RI GLIILFXOW\ ILQG WKH
ILJXUHVLQWKHWH[WDQGSHUIRUPWKHRSHUDWLRQDFFRUGLQJWRWKHNH\ZRUGµDOWRJHWKHU¶7KLVVWUDWHJ\VXIILFHV
WRKDQGOHPDWKHPDWLFDOSUREOHPVLQWKHVFKRROFRQWH[W
3UREOHP WDVNV DUH GLIIHUHQW :KHQ GHILQLQJ D SUREOHP - .R]LHOVNL QRWLFHV WKDW VROYLQJ LW VKRXOG EH
DFFRPSDQLHGE\SURGXFWLYHWKLQNLQJFRQQHFWHGZLWKWKHHQULFKPHQWRIDQLQGLYLGXDO¶VNQRZOHGJHRIWKH
ZRUOGEHFDXVHZKLOH WKLQNLQJDPDQ³IRUPXODWHVQHZK\SRWKHVHVDERXW WKHZRUOGFRQVWUXFWVGLIIHUHQW
PDFKLQHV RU HODERUDWHV DFWLRQ SODQV´ .R]LHOHFNL 7KXV WKH VFRSH RI RQH¶V NQRZOHGJH FKDQJHV
WRR3UREOHPWDVNVDUHWKHRQHVZKHUHDPDWKHPDWLFDOPRGHOLVXQNQRZQ7KHSXSLOVQHHGWRXVHFUHDWLYH
WKLQNLQJ WR EXLOGDPRGHO DQGZKLOH GRLQJ LW WKH\ FUHDWHQHZNQRZOHGJH([DPSOHVDUH WKH VHQWHQFHV
+RZ ZLOO WKH TXRWLHQW FKDQJH LI , PXOWLSO\ WKH  GLYLGHQG E\ WKUHH" RU 7KHUH DUH WKUHH VLVWHUV LQ WKH
.RZDOVNLIDPLO\(DFKKDVDEURWKHU+RZPDQ\FKLOGUHQDUHWKHUHLQWKH.RZDOVNLIDPLO\":KHQVXFK
SUREOHPV DUH VROYHG WKH SXSLOPXVW UHIHU WR RZQSHUVRQDONQRZOHGJH DQG FDUU\ RXWD UHVHDUFK SURFHVV
FRQVLVWLQJLQSXWWLQJWKHJLYHQVLWXDWLRQLQDUHDOOLIHFRQWH[WDQGGLVFRYHULQJWKHUHJXODULW\ZKLFKOHDGVWR
WKHVROXWLRQPRGHO
 
7KHWUDQVPLVVLRQFRJQLWLYHFRQWH[W±OLPLWLQJPDWKHPDWLFDOQRWLRQV

7KHFRJQLWLYHFRQWH[WLVDQLPSRUWDQWFULWHULRQGLIIHUHQWLDWLQJWKHH[SHULHQFHJDLQHGE\\RXQJHVWVFKRRO
FKLOGUHQ2XUXQGHUVWDQGLQJRIKRZPDWKHPDWLFDONQRZOHGJHLVXVHGEHFRPHVFRQVWUXFWHGRZLQJWRWKH
FRQWH[WLQZKLFKPDWKHPDWLFVLVGHDOWZLWK
)RU VRPH WLPH QRZ PDQ\ WKHRUHWLFDO GLVVHUWDWLRQV KDYH EHHQ VXJJHVWLQJ DQ XQVDWLVIDFWRU\ OHYHO RI
PDWKHPDWLFDO VNLOOV DPRQJ\RXQJHVW OHDUQHUV$WWHQWLRQ LVGUDZQ WR WKH H[FHVVLYH GHYHORSPHQW RI WKH
WHFKQLFDO DVSHFW LH WKH WDVNV JLYHQ WR SXSLOV EDVLFDOO\ FRQVLVW RI KDYLQJ WR FDOFXODWH URZV RI VXPV
DOWKRXJKWKH\DUHPDGHPRUHDWWUDFWLYHE\DGGLQJDWH[WDSLFWXUHRUDQDGGLWLRQDOWDVNVXFKDVµFRORXUWKH
SLFWXUH¶ .OXV6WDĔVND1RZLFNDDVLI WRUHZDUGGRLQJPXQGDQHVXPV6ROYLQJVLPLODUSUREOHPV
GXULQJ PDQ\ VLPLODU OHVVRQV PDNHV LW PRUH GLIILFXOW IRU SXSLOV WR H[WHQG WKH UDQJH RI PDWKHPDWLFDO
QRWLRQV EHFDXVH WKH ODWWHU DSSHDU UHSHWLWLYHO\ LQ DQ LGHQWLFDO PDWKHPDWLFDO FRQWH[W ,I WKH WHUP
µGLIIHUHQFH¶RFFXUVLQVLPLODUO\GHVFULEHGUHODWLRQVOLNH6XEWUDFWIURP:KDW LV WKHGLIIHUHQFH"
WKHQ FKLOGUHQ FRQVWUXFW WKH QRWLRQV UHODWHG WR WKH QDPH EXW QRW WR WKH UHODWLRQV EHWZHHQPDWKHPDWLFDO
REMHFWV7KH\GRQRWKDYHDQRSSRUWXQLW\WRH[DPLQHWKLVUHODWLRQVKLSRUWREXLOGDQDZDUHQHVV WKDWVXFK

7KLVDQ[LHW\DOVRRFFXUVDPRQJROGHUSXSLOVDQGWKHGLVWLQFWLRQKDVEHHQPDGHIRUWKHSXUSRVHRIWKLV
WH[W
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UHODWLRQVKLSV DUH IXQGDPHQWDO WR PDWKHPDWLFDO WKLQNLQJ ,Q FRQWUDVW SXSLOV ZKR IRU H[DPSOH WHVW WKH
IROORZLQJ SUREOHP +RZ ZLOO WKH GLIIHUHQFH FKDQJH LI ZH DGG WKH VDPH ILJXUH WR WKH PLQXHQG DQG
VXEWUDKHQG"ZLOOEHDEOHWRDVVLJQRWKHUPHDQLQJVWRWKHWHUPµGLIIHUHQFH¶
,IWKHPDWKHPDWLFDONQRZOHGJHLVRUJDQL]HGE\WKHWHDFKHULQWKHPLQGVRI\RXQJHVWSXSLOVDFFRUGLQJWR
WKHDERYHSDWWHUQWKHOHDUQHUVEHFRPHLQWHOOHFWXDOO\GHSHQGHQW7KHVFKRROFRQWH[WWHDFKHVWKHPWKDWWKH\
DUH QRW LQGHSHQGHQW VROYLQJ PDWKHPDWLFDO SUREOHPV 3XSLOV FDQQRW FRQVWUXFW RZQ WKLQNLQJ DERXW D
VLWXDWLRQGHVFULEHGLQDWDVNEXWVKRXOGXVHµWKHEHVW¶DYDLODEOHSURSRVDOV,QJHQHUDOVXFKPDWKHPDWLFDO
VNLOOVDUHDSSOLFDEOHLQVLWXDWLRQVDQDORJRXVWRWKHRQHVLQZKLFKDSXSLOKDVOHDUQWWKHQRWLRQVZKLFKLV
DW VFKRRO/HDUQHUVWKHQEHFRPHFRQYLQFHG WKDW WKH\DUHQRW VHOIUHOLDQWLQWHOOHFWXDOO\EHFDXVHZKHUHYHU
WKH\FRPHVDFURVVDQ\GLIILFXOW\WKHWHDFKHU¶VVXJJHVWLRQVHHPVWREHWKHRQO\DLGVWUDWHJ\
7KHVFKHPHFUHDWLQJFRJQLWLYHFRQWH[WDVVRFLDWHGZLWKVROYLQJVLPLODUW\SLFDO WDVNVFUHDWHVYDULRXVQRW
DOZD\VH[SHFWHGHGXFDWLRQDOUHVXOWV$SDUWIURPOLPLWLQJWKHXQGHUVWDQGLQJRIPDWKHPDWLFDOFRQFHSWVLWLV
WKH EDVLV IRU EXLOGLQJ VSHFLILF VWUDWHJLHV WRKDQGOH SUREOHPV0DQ\SXSLOVZKRKDYH MXVW VWDUWHG VFKRRO
PDQDJH WR DGG DQG VXEWUDFW QXPEHUV XS WR WHQ7KH VWUDWHJ\ FRQVLVWV LQ GUDZLQJ WKHLU DWWHQWLRQ WR WKH
QXPEHUVDQGNH\ZRUGVLQDPDWKHPDWLFDOSUREOHP&I'ąEURZVNL,WGRHVQRWUHTXLUHSXSLOVWR
UHDGDJLYHQWH[WFDUHIXOO\RUWREHFRPHDZDUHRIPDWKHPDWLFDOUHODWLRQVEHWZHHQWKHREMHFWVGHVFULEHGLQ
DSUREOHP'HDOLQJZLWKRYHUO\VLPSOHSUREOHPVLPSOLHVWKDWFKLOGUHQZLOOFRQVWUXFWDVWUDWHJ\WKDWVHHPV
ORJLFDOLQWKDWFDVHDVWUDWHJ\PHQWLRQHGDERYH7KHREVHUYHGVLPLODULWLHVDQGGLIIHUHQFHVGRQRWUHODWHWR
PDWKHPDWLFDO DQDORJLHV VLPLODULWLHV LQ PDWKHPDWLFDO UHJXODULWLHV EXW DUH OLPLWHG WR SRLQWLQJ WR DQ
LPSRUWDQWNH\ZRUGZKLFKVXJJHVWVZKDWRSHUDWLRQLVWREHSHUIRUPHG7KHVFDOHRIWKLVSKHQRPHQRQLV
ZRUU\LQJDVZDVGHPRQVWUDWHG IRUH[DPSOHE\VXUYH\VFDUULHG RXW LQRQPDWKHPDWLFDODQG
OLQJXLVWLFVNLOOVDPRQJWKLUGIRUPHUV7KHVXUYH\VVKRZHGWKDWOHDUQHUVKDQGOHYHU\ZHOOVLPSOHSUREOHPV
LQFOXGLQJ GLIIHUHQFH DQG UDWLR FRPSDULVRQV7KH\ UHDFKHG RYHU  RI FRUUHFW DQVZHUV ,Q RQH RI WKH
WHVWVQH[WWRVRPHRWKHUXQW\SLFDOWDVNVWKHIROORZLQJRQHZDVLQFOXGHG7KHUHZHUHVSDUURZVVLWWLQJ
LQD WUHH 6XGGHQO\PRVW IOHZDZD\ DSDUW IURP+RZPDQ\ VSDUURZV VWD\HGRQ WKH WUHH 'ąEURZVNL
:LDWUDN  7KLV SUREOHP ZKRVH FRUUHFW VROXWLRQ ZDV FRQWDLQHG LQ WKH WH[W LWVHOI ZDV FRUUHFWO\
VROYHGE\MXVWRIWKHVXUYH\HGOHDUQHUV7KHPRVWFRPPRQPLVWDNHRISXSLOVZDVWRGRWKH
VXEWUDFWLRQ   DQG JLYH WKH UHVXOW DV WKH DQVZHU ,ELGHP 7KH VFKHPDWLF DSSURDFK WR D
PDWKHPDWLFDOZRUGSUREOHPSURYHGWREHDOLPLWLQJIDFWRU:KHQVXPPDUL]LQJWKHDELOLW\RIWKLUGIRUPHUV
WRVROYHW\SLFDOSUREOHPV0'ąEURZVNLSXWVIRUWKDYHU\ZRUU\LQJK\SRWKHVLVWKDW³DWRWDORIRI
WKLUG IRUPHUVFRXOGVROYH WKLVSUREOHPE\ µUHPRYLQJ¶ IURP WKH WH[W WKHJLYHQQXPEHUVDQGVHOHFWLQJ µD
PDWFKLQJ¶DFWLRQ´,ELGHP
&UHDWLQJ WKH WUDQVPLVVLRQ FRQWH[W GXULQJ PDWKHPDWLFV OHVVRQV LV JHQHUDWHG E\ D WHDFKHU ZKR ZDV
SUHYLRXVO\VRFLDOL]HGDWVFKRROLQDQDQDORJRXVPDQQHUÁÁ7KHWHDFKHURIIHUVW\SLFDOWDVNVWRWKH\RXQJHVW
OHDUQHUVEHLQJGHHSO\FRQYLQFHGWKDWWKLVLVWKHPRVWHIIHFWLYHHGXFDWLRQDOPHWKRG7KLVFRQYLFWLRQJURZV
GHHSHUZKHQSXSLOVHVSHFLDOO\WKHRQHVSRRUHUDWPDWKHPDWLFVGRQRWKDQGOHVRZHOORWKHUWKDQW\SLFDO

,WLVQRW MXVWDFFHSWLQJRUQRWDGLIIHUHQW VROXWLRQVRPHWLPHV VXJJHVWHGE\DPRUHWDOHQWHGSXSLO,DP
WKLQNLQJ KHUH DERXW WKH DEVHQFH LQ \RXQJHVW IRUPV RI D KROLVWLF PDWKHPDWLFDO HGXFDWLRQDO FRQFHSW RQ
SULQFLSOHDFFHSWLQJRUFRQVFLRXVO\VWLPXODWLQJSXSLOVWRFUHDWHRZQZD\VRIKDQGOLQJFRJQLWLYHO\GLIILFXOW
VLWXDWLRQV
8VHIXOQHVV RI PDWKHPDWLFDO NQRZOHGJH DSDUW IURP WKH IRXU EDVLF DULWKPHWLF FDOFXODWLRQV LV RIWHQ
SHUFHLYHGE\SXSLOVDVDVFKRROUHTXLUHPHQWEXWQRWXVHIXOLQHYHU\GD\OLIH
ÁÁ,WQHHGVWREHVWDWHGFOHDUO\WKDWPDQ\RIWKHDFWLRQVSXUVXHGE\WHDFKHUVDUHFRQQHFWHGWRWKHQHHGWR
FRPSO\ ZLWK WKH UHTXLUHPHQWV LPSRVHG E\ WKH WUDQVPLVVLRQ HGXFDWLRQDO LGHRORJ\ KLGGHQ LQ WKH VFKRRO
V\VWHP)RUH[DPSOHWKHFRQWHQWVDQGVWUXFWXUHRUHDUO\HGXFDWLRQWH[WERRNVDUHIXOORIW\SLFDOSUREOHPV
DQGDFWLRQSDWWHUQV)HZSUREOHPWDVNVDUHGHVLJQHGIRUWKHPRVWWDOHQWHGSXSLOVDQGDUHJLYHQYHU\OLWWOH
WLPH
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SUREOHPV JLYHQ IURP WLPH WR WLPH 7KLV IDFW LV DFFHSWHG ZLWKRXW DQ\ GHHSHU UHIOHFWLRQ RQ EHKDOI RI
WHDFKHUV VRPHWLPHV XQIRUWXQDWHO\ DOVR OHDUQHUV DQG EHFRPHV DQ LPSRUWDQW DUJXPHQW +RZHYHU WKH
DFWXDO UHDVRQVZK\SXSLOV IDLO OLHKLGGHQ LQ LGHRORJLHV WRZKLFK WHDFKHUV DQG HYHQ WKHZKROH VRFLHW\
DGKHUH$VDQH[DPSOHOHWXVFLWHWKHEHOLHIWKDWDPDWKHPDWLFDOO\WDOHQWHGOHDUQHULVWKHRQHZKRVROYHV
SUREOHPVTXLFNO\.DOLQRZVND3UREOHPWDVNVE\GHILQLWLRQUHTXLUHPRUHFRQVLGHUDWLRQDQGWLPH
:KHQWKLVKDSSHQVDSXSLOIHHOVDQ[LRXVZKHQDVROXWLRQFDQQRWEHIRXQGLPPHGLDWHO\DQGLVXQZLOOLQJ
WRWDNHVXFKDULVN$VDFRQVHTXHQFHWKHOHDUQHU¶VVHOIFRQILGHQFHVXIIHUV,I,GRQRWNQRZWKHDQVZHU
VWUDLJKWDZD\ ,DPQRW VRJRRGDWPDWKHPDWLFV$QRWKHUUHDVRQFRXOGEH WKH WHDFKHUV¶EHOLHI WKDWZKHQ
OHDUQHUVDUHWUDLQHGLQXVLQJPDQ\SDUDGLJPVWKH\ZLOOEHDEOHWRKDQGOHDQ\SUREOHP%XWWKLVLVQRWWKH
FDVH EHFDXVH LI WDXJKWDVDERYH WKH \RXQJHVW OHDUQHUV GRQRW FRQVWUXFW WRROV IRU WKLQNLQJ GUDZLQJ DQ
LPDJHPDNLQJDQXQNQRZQVLWXDWLRQPRUHFRQFUHWHHWF2QFHIRVVLOLVHGLQWKHDERYHFRJQLWLYHFRQWH[W
OHDUQHUVZLOO ILQG LWPRUHGLIILFXOWWRVROYHSUREOHPV WKHPVHOYHVQRWRQO\ LQ WKHHDUO\VFKRRO IRUPVEXW
DOVRLQWKHIXWXUH
 
$FRQVWUXFWLYLVWFRJQLWLYHFRQWH[W±GHYHORSLQJPDWKHPDWLFDOPHDQLQJV

$GLIIHUHQWFRQWH[W IRU OHDUQLQJPDWKHPDWLFV LVFUHDWHGZKHQ WKH\RXQJHVW OHDUQHUVEHFRPH HQJDJHGLQ
VROYLQJPDWKHPDWLFDO SUREOHP WDVNV$FFRUGLQJ WR WKHPRGHO RI GHYHORSLQJPDWKHPDWLFDO WKLQNLQJ &I
0DVRQ %XUWRQ 6WDFH\  OHDUQHUVPXVW XVH FUHDWLYH NQRZOHGJH DQG LQGHSHQGHQWO\ EXLOG UHDOLVWLF
FRQWH[WV 2ZLQJ WR VXFK H[SHULHQFH WKH\ KDYH D FKDQFH ³WR H[SHULHQFH WKH IHHOLQJ RI EHLQJ WRWDOO\
HQJDJHGLQWKHSUREOHPUDUHO\IHOWDWVFKRRO´%UXQHU
7KHGHYHORSPHQWVWLPXODWLQJFRJQLWLYHFRQWH[WLVFUHDWHGZKHQWKH\RXQJHVWOHDUQHUVDUHDVNHGWRFUHDWH
PDWKHPDWLFDONQRZOHGJHE\WKHPVHOYHVWKURXJKDFWLYDWLRQRISHUVRQDONQRZOHGJH%HLQJFRQIURQWHGZLWK
DQHZFRJQLWLYHSUREOHP OHDUQHUVDFWLYDWHRWKHU VWUDWHJLHVRI WKLQNLQJ0DWKHPDWLFDOSUREOHPWDVNVFDQ
EHFRPH DQ DUHD RI VRPHNLQG RI UHVHDUFK DQG LQWHOOHFWXDOH[SHULHQFHV&UHDWLQJD VROXWLRQPRGHO IRU D
WDVN OLNH7KHUHZHUH  ERRNV RQ WZR VKHOYHV2QRQH VKHOI WKHUH DUH WZLFH DVPDQ\ ERRNV DV RQ WKH
RWKHU+RZPDQ\ERRNVDUHRQHDFKVKHOI":KDWZRXOGFKDQJH LIWKHUHZHUHWKUHHIROGPRUHERRNVRQ
RQH VKHOI WKDQ RQ WKH RWKHU" $QG ILYHIROG" VWLPXODWHV SXSLOV WR XQFRYHU UHJXODULWLHV /HDUQHUV KDYH D
FKDQFHWRQRWLFHDQDORJLHVLQFRQVWUXFWHGPRGHOVEHFDXVHWKH\UHIHUWRWKHPRGHOVRIWKLQNLQJWKH\KDYH
DOUHDG\ZRUNHG WKURXJK ,W LVPXFKPRUHGLIILFXOWZKHQDOO WKDWSXSLOVSRVVHVVDUHUHDG\PDGHSDWWHUQV
VWRUHGLQWKHLUPHPRU\HJWKLVKDVWREHGLYLGHGE\WKUHH:KHQWKDWLVWKHFDVHWKH\RQO\DQDO\]HZKDW
DFWLRQKDVWREHZULWWHQGRZQDQGFDOFXODWHGEXWUHOLQTXLVKWKHRSSRUWXQLW\WRVHDUFKIRUDQ\YHULILFDWLRQ
ZK\ LW KDSSHQV 6WLPXODWLQJ OHDUQHUV WR GLVFRYHU PDWKHPDWLFDO UHJXODULWLHV EHFRPHV DQ DUHD RI
H[SHULPHQWDWLRQ DQG FUHDWLRQ RI TXHVWLRQV DVNHG E\ ERWK WKH WHDFKHU DQG WKH OHDUQHU &RQVWUXFWLQJ
OHDUQHUV¶FDSDELOLWLHVRIDVNLQJLQWHUHVWLQJFRJQLWLYHTXHVWLRQVGHYHORSVWKHLUPDWKHPDWLFDOWKLQNLQJ
:RUNLQJ RQ SUREOHP WDVNV HQFRXUDJHV FKLOGUHQ WR UHIHU WR UHSUHVHQWDWLRQV RI ORZHURUGHUPDWKHPDWLFDO
FRQFHSWV :KHQ WU\LQJ WR EULQJ WKH VWRU\ FRQWDLQHG LQ D SUREOHP WDVN FORVHU WR UHDO OLIH WKH\
VSRQWDQHRXVO\ XVH WKLQJV RU GUDZ SLFWXUHV WKXV PRGHOOLQJ WKH PDWKHPDWLFDO VLWXDWLRQ 7HDFKLQJ
PDWKHPDWLFV LQ WKLV VHQVH DV - %UXQHU FODLPV LV D PLFURFRVP RI LQWHOOHFWXDO GHYHORSPHQW ZKLFK
SURJUHVVHVIURPDQLQVWUXPHQWDODFWLRQWKURXJKWKHFUHDWLRQRILPDJHVWRDV\PEROLFQRWDWLRQ±DQDEVWUDFW
QRWLRQDOEHLWEDVHGRQYLVXDOLPDJHV,WLVWKHQSRVVLEOHWRUHDFKDKHXULVWLFOHYHOZKLOHVROYLQJSUREOHPV
,ELGHP %HLQJ DEOH WR KDQGOH UHDOOLIH SUREOHPV LV VLPLODU WR D VLWXDWLRQ RI EHLQJ FDSDEOH RI VROYLQJ
PDWKHPDWLFDOSUREOHPVZKLFKUHTXLUHWKHUHFRJQLWLRQRID VLWXDWLRQREVHUYDWLRQRI VRPHUHJXODULW\ WKDW
JRYHUQVDFHUWDLQSKHQRPHQRQDQGDQDWWHPSWWRGHVFULEHLWFUHDWHDPRGHO
 
5HFDSLWXODWLRQ

&UHDWLQJ VLWXDWLRQVZKLFK GHYHORS OHDUQHUV DQG WHDFKHUV¶QRWLRQVDFWLYDWHVD GLIIHUHQWQDWXUH RI FXOWXUDO
LQWHUSUHWDWLRQRIZKDWPDWKHPDWLFDONQRZOHGJHLVDQGKRZLWLVXVHG7KHWUDQVPLVVLRQFRJQLWLYHFRQWH[W
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RULJLQDWLQJ IURP WKHSRVLWLYLVWLFPRGHORI WKLQNLQJGHVFULEHVDFHUWDLQVFKRROUHDOLW\7KH WHDFKHU LVWKH
NLQGRIDEHQHIDFWRUZKRWUDQVPLWVUHDG\PDGHDQGXQLIRUPHGQRWLRQVWROHDUQHUV7KHODWWHUDFTXLUHWKHVH
FRQFHSWV LQ D UHDG\PDGH DQG XQFKDQJHDEOH IRUP 7KH SHUVSHFWLYH RI FRQVWUXFWLYLVP XQFRYHUV D
FRPSOHWHO\QHZVFKRROUHDOLW\7KHOHDUQHUFDQEHFRPHDQLQGHSHQGHQWFUHDWRURIRZQNQRZOHGJHZKLFK
LV FRQWLQXDOO\ UHFRQVWUXFWHG RZLQJ WR WKH OHDUQHU¶V SHUVRQDO H[SHULHQFH7KH FRQVWUXFWHG NQRZOHGJH LV
XQGHUVWRRGDVDFXOWXUDOWRROUDWKHUWKDQDVHWRIGHILQHGFRQWHQWV
)URP WKH SHUVSHFWLYH RI WKHVH WZR VR GLIIHUHQWO\ SHUFHLYHG FRJQLWLYH FRQWH[WV VFKRRO SXSLOVPD\ WUHDW
VWDQGDUG SUREOHP DQG UHDOOLIHPDWKHPDWLFDO WDVNV DV GLIIHUHQW FRJQLWLYH FDWHJRULHV WRZKLFK GLIIHUHQW
VWUDWHJLHVDUHDSSOLFDEOH:LWKUHJDUGWRW\SLFDOSUREOHPVWKHZD\VLQZKLFKSXSLOVVROYHWKHPDUHVWULFWO\
FRQQHFWHGZLWKWKHVWUDWHJ\RIUHFRJQL]LQJWKHPDWKHPDWLFDOGLIILFXOW\YLDLGHQWLILFDWLRQRINH\ZRUGVLQ
WKH FRQWHQWV RI D WDVN $V D UHVXOW WKH\ EXLOG RWKHU PDWKHPDWLFDO QRWLRQV DQG WKHLU NQRZOHGJH LV
FKDUDFWHUL]HGE\RWKHUFKDUDFWHULVWLFVWKDQZKHQWKH\GHDOZLWKSUREOHPWDVNVLQGHSHQGHQWO\

7DEOH3XSLOV
PHDQLQJVJLYHQWRSURFHVVRIPDWKHPDWLFVWHDFKLQJOHDUQLQJGHSHQGLQJRQWKHFRQJQLWLYH
FRQWH[W

7UDQVPLVVLYHFRQWH[W
VROYLQJW\SLFDOWDVNV
&RQVWUXFWLYLVWFRQWH[W
VROYLQJSUREOHPWDVNV
,PSDLUHGVHOIDJHQF\OHDUQWKHOSOHVVQHVV

&RQVWUXFWLQJPDWKHPDWLFDOQRWLRQVRI
GLIIHUHQWOHYHOVRIJHQHUDOL]DWLRQ

0DWKHPDWLFDOFRPSHWHQFHVHTXDWHGZLWK
LPLWDWLYHUHDVRQLQJ
6ROYLQJPDWKHPDWLFDOSUREOHPVDVDQ
HYHU\GD\FRJQLWLYHH[SHULHQFH
3HUVRQDONQRZOHGJHLQYDOLGLQWKHFODVVURRP

8VLQJSHUVRQDONQRZOHGJHDQGEXLOGLQJWKH
IHHOLQJRIFRPSHWHQFH

/DFNRIVHOIUHIOHFWLRQ

)RUPXODWLQJDQGYHULI\LQJK\SRWKHVHV

0DWKHPDWLFDOQRWLRQVEHFRPHPRUHULJLG %HFRPLQJIDPLOLDUZLWKDPDWKHPDWLFDO
SUREOHP

1RQHHGWRDVNTXHVWLRQVEHLQJGHSHQGHQWRQ
LQVWUXFWLRQV
$VNLQJTXHVWLRQVOHDUQHUWHDFKHUOHDUQHU
OHDUQHUOHDUQHUVWRWKHPVHOYHVIHHOV
QHFHVVDU\

&UHDWHGPDWKHPDWLFDONQRZOHGJH
VFKHPDWLF
ULJLG
UDUHO\XVHIXO
LQHUW
&UHDWHGPDWKHPDWLFDONQRZOHGJH
IOH[LEOH
XVHIXO
G\QDPLF

,Q WKH OLJKW RI WKH DERYH FRQVLGHUDWLRQV LW LV ZRUWK UHPLQGLQJ RXUVHOYHV WKDW ³PDQ LV LQFDSDEOH RI
H[SHULHQFLQJWKHQDWXUDODQGVRFLDOZRUOGLQDQ\RWKHUZD\EXWWKURXJKFXOWXUDOSULVPDWLFV\PEROV´(OOHU
 ,WLVDOVR LPSRVVLEOH WR LQWHUSUHWDQGXVHPDWKHPDWLFDOFRJQLWLYH WRROVDW VFKRRORU LQUHDO OLIH LQ
DQ\ RWKHUZD\ 7KH OLPLWLQJ FRJQLWLYH FRQWH[WZLOO QRW DFWLYDWH WKH FDSDFLW\ IRU FXOWXUDO LH EDVHG RQ
SHUVRQDO WKLQNLQJ VWUDWHJLHV XVH RI PDWKHPDWLFV 0RUHRYHU LW FDQ EHFRPH RQH RI WKH FDXVHV RI
PDWKHPDWLFDOLOOLWHUDF\DPRQJDODUJHSDUWRIWKHVRFLHW\
,Q WKH WUDQVPLVVLRQ PHWKRG ZH DFKLHYH PRUH HIIHFWLYH WUDGLWLRQDO XQGHUVWDQGLQJ ZKHUHDV LQ WKH
FRQVWUXFWLYLVPDSSURDFKZHFUHDWHFRQGLWLRQVIRUWKH\RXQJHVWOHDUQHUVWREXLOGDFULWLFDOLGHQWLW\DEOHWR
668   Alina Kalinowska /  Procedia - Social and Behavioral Sciences  55 ( 2012 )  661 – 668 
RSSRVH WKH HQFRXQWHUHG QRWLRQV 7KLV ZD\ WKH OHDUQLQJWHDFKLQJ RI PDWKHPDWLFV HQWHUV WKH UHDOP RI
HPDQFLSDWLRQDQGFULWLFDOSHGDJRJLFVZKLFKWRVRPHH[WHQWPD\VXUSULVHPDQ\SDUWLFLSDQWVRIWKHEURDGO\
XQGHUVWRRGHGXFDWLRQDOSURFHVV

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